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Introduction 



In recent years, education stakeholders have shown an increasing interest in promoting the 
development of critical thinking. Indeed, many believe that any educational reform should include 
the skills, dispositions and attitudes related to critical thinking as part of the curriculum objectives 
(Facione, 1990). This, however, may be difTicult to implement due in part to our incomplete 
understanding of critical thinking and of its potential relationship to other student characteristics, as 
well as the possibility of improving critical thinking through instruction. This papc*- describes part 
of a research project undertaken to explore some of these relationships. 

In spite of the disagreement among various authors and schools of research as to the definition 
of critical thinking (Benderson, 1990). it can be postulated that it comprises a group of skills and 
dispositions, the latter being the potential, natural tendency or personal inclination to demonstrate the 
skills. Dispositions to critical thinking can be divided into seven categories; Inilh-seekin^, open- 
mindedness, ana/ylicify, sysicmalicity, scIf-confidcncc, inquisiHvencss, and maturify (Facione, 1990). 
The importance of dispositions as a determinant factor for critical thinking has been the subject of 
recent discussion among educational researchers (for example, Perkins, Thisman, Fmnis, Facione & 
Salomon, 1994). 

The relationship between critical thinking and formal operations (Inhelder and Piaget, 19.S.S) 
warrants exploration. Indeed, according to Meyers (1986) and Nisbett and Ross (1980), the 
components of critical thinking are intrinsic to formal reasoning. Since adolescents often lack formal 
reasoning skills, it has been inferred that they are incapable of critical thinking. However, Keating 
(1988) has linked the absence of critical thinking by adolescents to a lack of content and procedural 
knowledge rather than a lack of the ability for format reasoning. This opens the possibility of 
developing critical thinking in spite of weaknesses in formal reasoning. There seems to be a logical 
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link between formal reasoning and critical thinking; nevertheless, it is not yet clear 'vhat relationship 
there is between them or the nature of the interplay, if any, of formal reasoning and dispositions to 
critical thinking. 

A number of researchers have noted the apparent link between formal reasoning and 
procedural knowledge in science (Chandron, Treagust & Tobin, 1987; Harding, 1990; Niaz & 
Lawson, 1985; Padilla, Okey & Dillashaw, 1983; Tobin & Capie, 1981). According to some, the 
five operations of formal reasoning are essential skills for learning science (Bitner, 1991 ; Harding, 
1990; Inhelder & Piaget, 1955; Lawson, 1982, 1985; Tobin & Capie, 1981) and deficiency in 
fonnal reasoning is responsible for the low results obtained in science achievement (Lawson, 1985). 
Others, such as Baird and Borich (1987), suggest that formal reasoning and science process skills 
might be two traits relating to the same cognitive structure. The ability to pei form operations such 
as conserwation, identification of variables, probabilities, proportions, combinations, and correlations 
have been identified as essential in order to understand scientific concepts. 

The relationship of critical thinking to science learning is not clear. Some researchers view 
critical thinking as a doniain-spccilic ability (Chambers, 1988; Ciuilbert, 1990; Kurliss, 1988; 
MTeck, 1990; Paul, 1987; Swartz & Perkins, 1990); surprisingly, though, there are no definitions 
of critical thinking in the specific context of science learning. However, several skills, such as 
distinguishing a hypothesis from a problem and detecting flaws in arguments, are common to the 
definitions of both critical and s-'icntific thinking as are affective dispositions such as open-mindedness 
and concern for accuracy (d'Angelo, 1971; Kuhn, Amsel & O'Loughlin, 1988; Munby, 1982; 
Siegel, 1988). 

This paper describes part of a study undertaken to examine the relationship between 
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dispositions to critical thinking, procedural knowledge in science, and formal reasoning. Because the 
end of elementary school and the beginning of the secondary level of education is a critical time for 
the development of metacognitive skills in students (Kuhn e/ rr/., 1988), we have chosen to focus on 
this level. The dispositions and the attitudes of a student toward school, learning and science play 
a predominant role in science achievement (Cannon & Simpson, 1985). Wc feel that it is important 
to examine these relationships at the threshold of formal reasoning as dispositions and attitudes are 
developed early, resistant to change, and influence results in the cognitive domain (Bloom, 1976). 

Purpose 

The purpose of this study was to examine the relationship between dispositions to critical 
thinking, procedural knowledge in science, and formal thinking. Specifically, the follow'ing questions 
have been addressed: 

1 - Is there a relationship between students' dispositions to critical thinking and their 
cognitive development? 

2 - Is there a relationship between students' dispositions to critical thinking and their 
procedural know'ledge in science? 

3 - Is there a relationship between students' cognitive development and their procedural 
knowledge in science? 

4 - Do the revealed relationships between students' disjiositions to critical thinking, their 
cognitive development and their procedural knowledge change over time? 

Method 

Sample 

Seven teachers were chosen from a group of New Brunswick (Canada) French-speaking 
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Grade 7 science teacliers who had indicated their willingness to participate in the study. The selection 
was made based on the following factors. The teachers must have followed a total of 14 days of 
inservice sessions during the two years following a new science program's implementation in 1989. 
The teachers were from airal, suburban and urban schools, which is representative of the type of 
settings commonly found in the Province of New Brunswick. The ease of the researchers’ access to 
the schools, cost factors and time constraints were also taken into consideration. The sample 
(N-346) included all of the Grade 7 students being taught science by the seven teachers. 
InstrumenkUion 

Three tests were administered to all the students in the sample at the beginning and at the end 
of the school yciu'. Among the vciy few instalments for measuring critical thinking, to the best of our 
knowledge only one has been developed to measure alTectivc dispositions. This test, the California 
Critical Thinking Dispositions Inventor' (CCTDI; Tacione & Facione, 1992) was used in our study. 
Ba.sed on the research by Facione (1990), it comprises 75 items to which students indicate their level 
of agreement or disagreement on a si.s-point Likert scale. The items are divided among seven 
subsades representing the dispositions of the critical thinker. These are: truth-seeking (CR), open- 
mindedness (CO), analyticity (CA), systematicity (CS), self-confidence (CC), incpiisitiveness (Cl), 
and maturiiy (CM). The maximum score for each scale is 60. According to the authors, a score 
lower than 40 indicates that the individual is weak in that disposition whereas :;omeone that scores 
higher than 50 is strong in tliat disposition (Facione & Facione, 1992). 

The maximum score possible on CCTDI is 420. According to Facione and Facione (1992), 
mi overall score of 350 or more indicates relative strength on each of the seven subscalcs. A score 
below 280 indicates overall weak di.spositions to critical thinking. This instalment has a high reported 
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reliability. 

The GALT. Group Assessment of Logical Thinking (Roadrangka, Yeany & Padilla, 1983), 
was used to assess formal reasoning. It is a 12-item test based on the six operational modes of 
rea.soning; conscrvaUon (GCC), conlrulling variables (GV), and proportional (GPP), probabilistic 
(GPB), correlational (GC) and combinatorial (GCB) reasoning. This instrument is regarded as 
highly valid and reliable (Williams, 1989). 

The TIPS IJ. Test of Integrated Process Skills II (Burns, Okey & Wise, 1985), was used to 
assess procedural knowledge in science. The 36-item test focuses on five integrated process skills: 
identifying variables (TV), operationally defining (TD), identifying and stating hypotheses (TH), 
graphing and interpreting data (TG), and designing investigations (TE). It has a high reported 
overall reliability. 

After receiving authorization to use the tei-ts from their respective authors, the three tests 
were translated fi'om English into French and proofread by a translator. In addition, they were given 
to a panel of experts who reviewed them iixlependently. Their review was meant to check for clarity, 
content and ease of reading. To verify the eflects of translation on GALT and TIPS II, the 
disenmination index and the level of dilTiculty were computed for each item and compared to those 
of the instruments in their original version. 

Procedure 

GALT, TIPS 11 and CCTDI were all administered at the beginning of the school year as pre- 
tests to as.sess the students' formal reasoning, procedural knowledge in science and affective 
dispositions to ciitical thinking prior to instruction in their first science course in high school. These 
same tests were also administered as posttests in June to assess changes over the span of the academic 
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year. Student participation was solicited by distributing a sheet explaining the study and asking 
parents to indicate their consent. The teachers administered the instruments under the supervision 
of one of the researchers and their involvement was limited to giving instructions and distributing 
questionnaires and answer sheets. 

Analysis 

Statistical analyses were perfomied using SPSS' (1990). Data were first screened for missing 
values and outliers; means, standard deviations, freciuencies and correlations were then computed 
for GALT, TIPS II and CCTDI for total scores as well as for every subscale on each of the three 
instruments. Inferential statistics in the fonn oU-k’s(s were carried out to assess differences in single 
measures. 

Principal component analy.sis (PCA) was perfomied on the subscales of the three tests to help 
explore if subscales would group in some strucUire. Variables with loadings in excess of .45 (20% 
overlapping variance) were kept. According to Tabachnick and Fidcll (1989), "the yrcalcr the 
loading, the marc the variable is a pure measure of the factor" (p. 64(1). Afler the alysis, each 
variable was scnitinized according to the following ciiteria: the communalily value, the loading, the 
complexity, a comparison of the grouping of the variables and the theoretical underpinning. 

Results 

Data screening 

Screening the raw data revealed problems of absenteeism and missing values. Aflci' 
modification, the number of students included in the analysis was 254. 'fhc majority (244) of these 
students were either 12 years old (81,9%) or 13 years old (14,2%) at the beginning of the school 
year; the remaining ten students were 14 years old 
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Descriptive and inferential statistics 

Table I gives the statistics for the results of the pre- and posttests. For all three tests, the 
reliability coefficient was lower at the pre-test than the one reported in the studies and was closer to 
reported reliabilities at the posttest. 

Insert Table I here 

Dispositions to Critical Thinking 

The students showed fair critical thinking dispositions with an overall mean of 290 on the pre- 
test and of 296 on the posttest. This score represents a significant gain (/(253) = 4.54, p<.001) from 
the beginning of the academic year. 

Scores on each subscale indicate a moderate strength in each of the affective dispositions at 
the beginning and at the end of the year (sec Figure 1 ). Of the seven subscales, only two averaged 
below the threshold score of 40. The tnith-seekinp subscale with a mean value of 36.1 and the 
maturity subscale with a mean score of 39.2 indicate weak dispositions in those areas. Although 
these scores were higher on the posttest, they were still the lowest with mean values of 36.5 and 40.5 
respectively. The students showed sti ong dispositiems on the inc/uisitivencss subscale at both pre- 
and posttests as substantiated by the highest mean values (46.8 and 47.6). 

Insc'"!. I'igure 1 here 

Formal Reasoning 

The overall mean score and standard deviation on the pre-test of GALT were respectively 
2.87 and 1 .63, and they were 4.08 and 2. 1 8 at the posttest (Table 1). These results are substantially 
lower than those reported in other studies (Mattheis et al., 1992) for a similar population. 
Nonetheless, the gains made on the posttest were significant at p<.001 (/(253) “ 10.67), and give the 
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students an average that surpasses the. one obtained by 1,358 Grade 8 students of North Carolina in 
the study cited previously (Mattheis el uL, 1 992). The results also suggest that a substantial number 
of students advance from concrete to transitional thinkers by the end of grade seven. This finding w'as 
corroborated in a number of studies (Bitner, 1989; Mattheis el al., 1992; Riley, 1988; Williams, 
1989). 

On GALT, each subscale under study contains two items. Thus, the ma.ximum score for each 
item is 1 with 2 being the maximum score for each subscale. As shown in Figure 2, combinalorial 
reasoning seems to be easily attained while cnrrelalional reasofihiy, seems to be the most difficult 
of the formal operations. Poor performance on this scale has been noted in previous studies involving 
middle and high school students (Bitner, 1989, 1990, 1991; Mattheis tV r//., 1992; Shemesh, 1990; 
Williams, 1989), and teachers (Bitner, 1992). This pattern is also recognizable at the posttest as the 
mean for the two items on correlational reasoniny, did not change. Mattheis el al. (1992) observed 
that the performance of the students on the items related to this operation did not change from one 
year to the next, nor from one age group to the other. The results in this study are analogous to those 
from previous studies (Mattheis t’N//., 1992; Williams, 1989). Roadrangka tV o/. ( 1983) rcpoilcd 
similar results when validating the instalment. 

Insert Figure 2 here 

Procedural Knowledye in Science 

The mean and standard deviatin’' on the data for the New Brunswick students on TIPS II 
were 12.5 and 4.14 respectively at the beginning of the school year (Table 1). The maximum score 
obtained was 25 out of a possible 36. On the posttest, the mean and standard deviation were 1 5.5 
and 5.57 respectively, with the maximum score obtained being 33. The t-test reveals that the 
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variation in the scores between the two administrations is significant (^(253) = 10.09, p<,001). 
Mattheis elal. (1992) reported a significant gain between the results of the seventh and eighth grade 
students. As was the case with GALT, the results are nonetheless lower than those obtained in the 
validation of the instruments by Burns and his colleagues (1985) and to those reported by Mattheis 
etal. (1992) for the saJiic age group. It is worth mentioning that the results on the posttest are closer 
to those reported in the aforementioned studies for the same grade. 

Table 11 shows the results on each of the subscalcs of TIPS II at the pre- and the posttests 
for the 254 subjects. It should be mentioned that there are a varying number of items assigned to 
each subscale. Thus, 12 is the maximum possible score on the conirol of variables^ nine for.vto///;g 
hypothesis, six for both operationally clefnin^^ and interpreting data, and three for dcsiyniny 
experiments. Desiyniny experiments showed the highest relative scores of all five subscales at both 
pro-- and posttests, while control of variables had the lowest relative score at the pre-test and the 
second lowest at the posttest. 

Insert 'fable II here 

( 'orrelatio/is het\i ce/t le.sts 

Pearson correlation coefficients between the GALT, TIPS II and CCTDI were computed 
and arc shown in Table 111. Correlations between the diflcrent instruments at the pre-test were 
relatively low. The correlation between GAl,T and 'PIPS II at the posttest was moderately .strong 
(0.58), as one could expect from re.sults of a number of studies (Bitner, 1 989, Mattheis et a!., 1 992; 
Roadrangka et al. , 1983). Mattheis et al. ( 1 992) found correlations of .63 and .64 between the two 
instalments in two ditferent populations. Baird and Borich (1987) attribute the high correlation 
between these two in.strumenls to similar theoretical and/or philosophical con.structs. 
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Insert Table 111 here 

The intercorrelations between subscales can be found in Table IV for the pre-test and in Table 
V for the posttcst. Moderate relationships, significant at p<.001, were found between four of the 
subscales of GALT and TIPS II at the posttest. These relationships were not apparent in the pre- 
test. Correlational values were also low between correlational and combinatorial reasoning with 
the other skills. If one removes the low values related to correlational reasoning, the correlations 
between the subscales of GALT vary from .15 to .39 at the posttest. These values are lower than 
those reported in the validation of the instalment by the authors (Roadrangka et ai, 1983). 
Nonetheless, they were for the most part significant at p<,001. 

Insert Table. IV here 
Insert Table V here 

Principal Com/xment Analysis d- Kaiser Variniax 

A principal components analysis (PCA) was performed on the subscales from the pre-test and 
from the posttest taken separately. Kaiser Varimax orthogonal rotation was used due to its ability 
to "simplify factors by maximizing the variance of the loadings within factors, across variables" 
(Tabachnick & Fidell, 1989, p. 628), thereby facilitating interpretation. 

In an attempt to stieiighten the structure analysis, the same number of factors was initially 
envisaged for both prc-tc.st and posttcst. Although it was tempting to extract three factors, as this 
number coincides with the ti’.jorclical underlying constructs, trial runs suggested that more than this 
number was neccs.sary, and therefore solutions were determined using Cattell’s scree test for both 
administrations separately. As previously mentioned, the criterion for inclusion of a variable in a 
factor was a loading value no smaller than 45. This was done in order to maximi/.e the while 
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losing the least amount of parsimony of the solution (Tabachnick & Fidell, 1989). 

Table VI and Table VII show the rotated factor loadings for the pre-test and the posttest.The 
vai'iables are ordered and grouped to facilitate interpretation. The rotated factor matrix gave a six- 
factor solution for the pre-test and accounted for 54.8 % of the variance. It gave a five-factor 
solution for the posttest that accounted for 58.6 % of the variance. Even with a cut of .45 for 
inclusion. 17 of the 18 variables loaded on at least one factor for both pre- and posttest. 

Insert Table VI here 
Insert Table VII here 

The seven subscales of CCTDl loaded mainly on two factors at both pre- and posttesl. 
Factors 1 and 2 at the pre-test were similar to factors 1 and 2 at the posttest and were well-defined 
by the subscales tnnh-scekhi^ (CR), maturity (CM), aiialyticity (CA). scIf-co/ifiJcucc (CC), and 
inquisitiveness (Cl). Furthermore, the structure of the loadings in both tables indicates that subscales 
CC. Cl, CA, CR and CM loaded highly on their respective factors and communality values tended 
to be high. 

Thougli the loading was moderate, open-mindedness (CO) loaded only with CR and CM at 
the pre-test while loading with CC, Cl and CA at the posttest. Systrmaticity (CS) showed 
complexity at the posttest. The low reliabilities exhibited on subscales CO and CS at both the pre- 
and the posttest may explain this complex behavior. It could also indicate that the subjects achieved 
about the same score on these t'vo subscalcs. 

CR and CM loaded together on factor 2 at the posttest. Tabachnick and Fidell (1989) warn 
us about the reliability of a factor where only two variables load. However, since contrary to the 
other subscales of CCTDl, CR and CM did in fact correlate more with each other at both the pre- 
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and the posttest, we can consider this factor as a reliable one. 

As for the tests TIPS II and GALT, the PCA gives us a very diflerent picture for the pre- and 
the posttest. For the pre-test, ten of the 1 1 subscales loaded on four different factors. Two of the 
subscalcs of TIPS II (TV, TI) loaded with conversation (GCC). C'onlrol of variables loaded 
moderately with GPP and GPB on firctor 4. 'I'eslin^ hypothesis and defminy operationally loaded 
on factor 5 while correlational and combinatorial rca.$oning loaded on factor 6. 

Four of the five subscales of TIPS II loaded on one factor at the posttest. They were joined 
this time hy probabilistic reasoning. Only the subscale control of variables (TV) loaded with two 
subscales of GALT, control of variables (GV) and proportional reasoning (GPP), indicating a 
possible overlap between these subscales on the two tests. Combinatorial reasoning and 
conservation loaded on the same factor (factor b). 

Discussion 

The sample size of 254 students was relatively small considei ing the fact that a sample size 
must be large enough for reliable estimates of correlations (Tabachnick & Fidell, 1989). Though a 
sample of this size could be considered as only betw'cen fair and good by some authors, others 
suggest that this number is good con.sidering the number of variables, the strong loadings and the fact 
that subjects were homogeneous (Tabachnick & Fidell, 1989). It is also worth noting that TIPS II 
and GALT were designed for the target population; CCTDi is a relatively new instalment and has 
been mostly used with high school and college students. 

The sorted loadings at the pro- and postte.sts lead us to a few- interesting obseiwations. Not 
only was the number of factors reduced from the pre- to the posttest, but the amount of variance 
accounted for increased This seems to indicate, that more picused and defined .subsets of variables 
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are present at the end of the school year. 

The result of the PCA gives also substantial evidence for the construct validity of CCTDl. 
Whether the reliabilities were low as in the case of the pre-test or moderately high as in the case of 
the posttest, the subscalcs loaded only on two factors, independent of the subscales of GALT and 
TIPS II. Furthermore, the subscales of (ruth -seeking (CR) and intellectual maturity (CM) shared 
variance ; both pre- and posttests. This suggests that there is a possible relationship between these 
variables in addition to the fact that they both are indicative of critical thinking dispositions. The 
same could also be said of self-cunfiJence (CC), inquisitiveness (Cl) and analyticity (CA). The 
subscale of systematicity (CS) illustrates complexity and its loading is also lower when compared to 
the other subscales. This could be due to the low reliability obtained on this subscale or, as 
mentioned by Tabachnick and Fidell (1989), it could indicate homogeneity in scores. The pattern 
exhibited by the subscales of CCTOI could also be the result of administering CCTDl to a 
population younger than the one for which it was originally designed. Nonetheless, the results 
obtained are intriguing and warrant further research. 

As in other studies (Baird & Borich, 1987), our results show that there could be a degree of 
overlap between GALT and TIPS II suggesting that the two tests might be measuring the same 
traits. While other researchers have tested this hypothesis on a sample of college students, this study 
comes to a similar conclusion with a significantly younger population. Lawson (1985) pointed out 
the link between scientific thinking and formal reasoning: "formal reasoning, as it manifests itself 
in performance terms, is scientific reasoning" (p. 571). According to him, the importance of formal 
reasoning lies in determining the ability to generate and test hypotheses while investigating a 
phenomenon. From this perspective, he considers formal reasoning an excellent predictor of success 

o ! 5 

ERIC 



14 



in science. 

The studies examined by Lawson (1985) support Inhclder and Piaget's (1955) assertion that 
the formal reasoning operations are interrelated. According to Lawson, the few studies that arrived 
at the opposite conclusion involved an insufllcient number of subjects and/or a restricted range of 
subject performance. As previously mentioned, though the correlations between the formal 
operations were low, they were nonetheless significant for four of the five mental operations. 
Corrclalional and cowbitiaforia! rcas<min^ were the variables that did not correlate to any degree 
with any of the variables in this study. Considering the fact that scores on the items measuring 
cotrchUiofuil reasoning are low in a number of studies, it is fair to assume that a closer look in the 
construction of these items is warranted. ('orrelcUional rcasatiin^ had the lov'est loading factor in 
a single factor solution as reported by the authors of GALT (Roadrangka e( a!., 1983). 

The results of TIPS II and GALT in this studv could add to the research done on determining 
if hierarchial relation.ships can be identified between formal operations and integrated science process 
skills. Some of the research reported by Yeany, Yap and Padilla in 1986 established that 
comhinatoricil <\n<\ conservation reasoning:; together with desi^nin^ experiments formed the base of 
the hierarchy of skills. These skills had to be mastered before the others could be. These researchers 
also concluded that correlational reasoning' and iiientifyiny, variables were at the top of their 
hierarchical model. As the results reported in Table II and Figure 2 show, the performance of tlie 
New Bmnswick's students on these skills seems to concur with the results reported by Yeany et al. 
(1986). 

Studies have indicated that critical thinking could he linked to formal reasoning and science 
process skills. For example, o/>en-mincletlness and concern for accuracy are afieclive dispositions 
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that are linked to both critical thinking and learning in science (d'Angelo, 1971; Kuhn et al, 1988; 
Munby, 1982; Siegel, 1988). The results of FCA have shown that critical thinking dispositions did 
not seem to form a similar theoretical constnict as do process skills and formal reasoning. In fact, 
the trails as measured by CCTDI are quite different from the ones measured by GALT and TIPS 
H. Yet, there were significant dificrcnccs between the students' performances on the three tests from 
the beginning to the end of the year. This raises a question as to the relationship between each 
subscale of CCTDI to those of GALT tmd TIPS 11. Could some of the subscales of CCTDI be used 
as predictors for some of the subscales of the other two tests? However, one must keep in mind that 
there are many ingredients that could be making up the composite pie of factors contributing to the 
overall development of the students, such as teachers' characteristics, actual curriculum practice, 
school environment and others which were not included in this present study. 

The initial results also raise numerous questions about the cause of the relatively weak 
performance by the New Brunswick's students on the pre-tests. Furthermore, it is apparent that there 
arc major din'erences between the development of the New Brunswick's students in both reasoning 
and process skills at the start of the seventh grade as compared to other populations such as those 
in Mattheis cl al. (1992). As suggested by these latter, elementary school science curriculum and/or 
quality of teachers could be some of the reasons, among num.crous other factors, causing the marked 
diflerences. 

C’onclusion 

The results of this research raise some fundamental questions as to the possible relationship 
between scientific thinking and formal thinking as measured by TIPS II and GALT. The factor 
loadings, especially at the posUest where reliability coefficients arc moderate to high, indicate a 
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possible link between the two constructs. This observation is in line with what Baird & Borich (1987) 
have previously suggested, that the two instalments may be measuring the same construct. It also 
brings support to Lawson’s assertion that, in fact, scientific thinking is formal thinking (1985). 
Furthermore, Williams (1988) found a correlation between the number of science courses students 
had taken and their performance on GALT. Thus, our findings lielp underscore the need to further 
document the quantity and the quality of science teaching done at the Junior High level in order to 
examine the potential relationship between science courses and the cognitive development of the 
students. 

The present findings do not establish any relationship between critical thinking dispositions 
and fomral thinking, or between critical thinking dispositions and procedural knowledge in science. 
In fact, the results of PCA indicated that CCTDI measurements belong to an altogether different 
constmet than what is measured by the two other instalments. The nature of the factor loadings of 
the variables of CCTDI also raises some challenging questions. For instance, what commonality 
exists between truth-seeking and intellectual maturity that woi. d set them apart from self- 
confidence, iiK/uisitiveness, and analyticity as suggested by the loadings of these vaiiablcs'^ At first 
glance, the clustering of five of the seven variables of CCTDI seems to imply that we are in the 
presence of two different constructs underlying variability. Furthermore, there is the possibility of 
the existence of a psychological underpinning between being ‘'intellectually mature” and “trutli- 
sceking”; is there also one between having sclf-conf dence, being curious and having an analytical 
mind? It would thus seem appropriate to fuiUicr research this behaviour as it could lead to the 
naming of new subsets of constructs within critical thinking dispositions, thus identifying them 
sub.stantially. Similarly, it would refine the operational definition of critical thinking dispositions. 
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It might also be of value to investigate the results that indicated that the profiles in critical 
thinking dispositions of the grade 7 students were similar to those shown by college freshmen 
students in the study done by Facione, Sanchez & Facione (1994). For example, both samples had 
comparable weak dispositions on the scale of truth-seeking while sliowing strong dispositions on the 
scales oUypen-mindedness and curiosity. Were these results similar because these scales reflect basic 
human tendencies or because previous schooling of college freshmen has not resulted in a change in 
the affective dispositions? This raises the need to further document the factors that are conducive 
to the development of favorable dispositions. 

'Hic aiilliors would lilw to tlionk Micliclc IV-iron, LinF.-Faculld cles .sciences dc 1 'cduation, I hiivcrsitc dc Montreal, 
lor her hcl'i in tlic statistical analyses of tlic data. Prof. .Ican-Cliiy Blais, \ Iniversitc dc Montreal, for his advice in dcsiyiinp 
iuid ainducting tlic mialvscs; Laura Winer, IdDL-I'acultc dcs .sciences dc Lcducation, for her critical coinincnts on this pajicr 
A prciiiMinary vcr.sion of this paper was presented at the 1 995 annual incctiiig ol the AliRA. 
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Table II Descriptive statistics for each subscale 
of TIPS II forN-2S4 
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Table lllCorrelations between tests. N^254 
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Table IV Intercorrelations among CCTDI. TIPS II and G.AJLT subscales at the pre-test 
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Table VI Factor loadings, communalities {Ir) for CCTDI, 
GALT and TIPS II subscales for PGA and varii.iax rotation 
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Table Factor loadings, communalities ijr) for CCTDI, 
GALT and TIPS II subscales for PCA and varimax rotation 
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